In this study, the refined rigidities, optimal shapes, and free vibration of trapezoidal corrugated plates were analyzed. The rigidities of trapezoidal corrugated plates by material mechanical analysis have large errors as compared with practical behavior. Thus, the refined rigidities of the plates are proposed by calculating two-variable functions by surface fitting for the correction of errors. These rigidities were applied in analyzing the optimal shapes and free vibration of the plates. In addition, a Visual Basic program was developed for the vibration analysis.
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